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The peripheral blood film in our patients is therefore in many ways similar to that seen after removal of the spleen. In two patients the level of Howell-Jolly bodies was greater than that said to occur after splenectomy (0.3 % of erythrocytes) and was closer to the higher values (3.9-5.3 % of erythrocytes) which Fraser et al. reported in three cases of splenic atrophy associated with steatorrhoea.
The significance of these findings, we believe, is twofold. Firstly, the sequelae of Thorotrast characteristically occur after a long latent period-of the order of 20 years or more-and most patients are unaware that the injection has been made. In the absence of a history of splenectomy previous Thorotrast administration may be suspected when the peripheral blood film shows the changes usually associated with removal of the spleen. This is particularly so when haematological examination is otherwise normal.
Secondly, these changes may be indicative of a progressive loss of splenic function in patients exposed to Thorotrast. After intravascular injection the particles of thorium are phagocytosed by reticuloendothelial cells and are deposited mainly in the spleen and liver, and to a lesser extent in the bone marrow. Fig. 2 shows the appearances of heavy deposits of thorium in the spleen of a 33-year-old woman who at the age of 13 had 20 ml. of Thorotrast injected into the left carotid artery.
Attempts to estimate dosage to the spleen from the radioactive material deposited there are for technical reasons extremely difficult, but the dosage has been calculated by Rundo (1955) to be in the region of 1,100-1,300 rep' of a-rays and 130-150 rep of a-rays 20 years after an injection of 20 ml. of Thorotrast. As a result of this irradiation, and the interstitial fibrosis which follows the deposition of thorium in tissues, it is not unreasonable to postulate that over the years there will be a progressive loss of splenic function in these patients, and that this will underlie the peripheral blood changes we have described. The careful study and follow-up of such cases may therefore provide useful information regarding the effects of the loss of splenic function and its possible role in some of the sequelae of Thorotrast administration.
Summary
Thirty-five persons who had received intra-arterial Thorotrast 11 or more years previously were examined. A consistent finding in films of peripheral blood was a disturbance of red cell morphology and the presence of Howell-Jolly bodies. In the absence of splenectomy, and when haematological examination is otherwise normal, such findings are extremely rare. It is thought likely that a progressive loss of splenic function has occurred in these patients as a result of irradiation and that this has caused the peripheral blood changes which we have described. More refined studies of splenic function in such patients are indicated.
The association between thrombophlebitis and carcinoma has become well recognized since it was first described by Trousseau in 1865. The following cases suggest that there may be a similar association between digital ischaemia and malignant disease. Digital lschaemia as an early or presenting feature of malignant disease has not been described before.
Case 1
A woman aged 59 was well until December 1958, when severe pain developed in the left side of her face after the extraction of a left upper wisdom tooth. The left nostril was obstructed and discharged pus. After antral washouts these symptoms were to some extent relieved.
In February 1959, after taking a hot bath, she noticed that the index and middle fingers of the left hand had become numb and white. The left middle finger was painful, and there was an area of discoloration at its tip, which later became black. A persistent pain, severe enough to prevent sleep, developed in the finger.
A year before this episode her right foot had become cold and white, and she had felt a pain in her right calf on walking uphill. Tolazoline hydrochloride was given by her doctor, and these symptoms soon disappeared. She habitually smoked 20 cigarettes a day. In 1949 she had had a gastroenterostomy for duodenal ulcer.
The severe pain led to her admission to hospital. On examination her general appearance was of good health, but there was a slight swelling of the left side of her face. The terminal phalanx of the left middle finger was black and dry. Adjacent to this was an area of painful erythema. The remainder of the finger was swollen and fixed in the extended position. There was a small area of discoloration on the pulp of the left index finger (see Fig. 1 ). Both fingers were colder than the other fingers of the left hand. Her blood pressure was 150/90, and the peripheral pulses, including the brachials and radials, were present and normal. There was no evidence of heart disease. Clinical examination was in all other respects normal.
Investigations. Raynaud's Phenomenon Impairment of the circulation in the fingers has been well recognized since Maurice Raynaud published his first thesis entitled " Local Asphyxia and Gangrene of the Extremities " in 1862. It is clear that the cases which he described represented a number of different disease processes. Nevertheless the term " Raynaud's disease" gained common usage, and it is hardly surprising that it cannot be defined. Lewis and Pickering (1933-4) suggested that the term "Raynaud's disease" should be abandoned and that "Raynaud's phenomenon" should be retained, defining it as " the active and intermittent closure of small arteries of the order of digital arteries supplying the extremities." They described the changes in colour, temperature, and sensation that characterize the phenomenon. Many people experience the phenomenon without ever showing any evidence of structural change in the vessels, but, in some, structural changes occur and lead to nutritional changes and tissue loss. In addition to those patients with Raynaud's phenomenon in whom no predisposing cause can be found, these changes may occur in association with systemic illness. Recognized as giving rise to secondary forms of Raynaud's phenomenon are obliterative arterial disease, thoracic outlet syndrome, occupational trauma, collagen diseases (especially scleroderma), ergot poisoning, and haematological diseases (particularly where cryoglobulins and cold agglutinins are found) (Gifford, 19633. Previous to the work of Lewis and Pickering it was widely believed that digital ischaemia occurring in association with malignant disease was due to the involvement of the cervical sympathetic trunk by neoplasm, with resulting peripheral vasoconstriction. Lewis and Pickering showed that the ischaemic changes could not be due to sympathetic overactivity but were attributable to local spasm of the digital arteries, which were shown to be unduly sensitive to cold. The essential feature of the phenomenon is that it is intermittent and the term should not be applied to permanent changes in colour, temperature, and sensation. Lewis and Pickering also described cases of bilateral gangrene of digits, and of particular relevance to the present paper are their two examples of a " curious malady" which " customarily starts without warning, several fingers or toes becoming discoloured within a period of several days. There is no evidence that any of the predisposing conditions described by Lewis and Pickering were present in our series. Proximal arterial block could be excluded on clinical grounds in five cases, and in Case 1 an arteriogram showed the major vessels to be patent. In four cases reactive hyperaemia tests showed normal vasodilatation down to the proximal interphalangeal joints of the involved fingers. In those in which gangrene occurred, arterial occlusion is likely to have been caused by intense digital artery spasm, and this is supported by the fact that in some cases cold seems to have been a precipitating factor. Alternatively, ischaemia could have been the result of peripheral intravascular thrombosis. Venous thrombosis occurring in some forms of malignant disease is well recognized. Though the cause of this has not been established it seems at least possible that the same factors may operate to produce thrombosis in peripheral arteries in which the circulation has been rendered sluggish by cooling. Even so, it would be surprising if such a predisposition to thrombosis did not also show itself in episodes of phlebothrombosis. None of our patients developed symptoms or signs suggestive of venous thrombosis. It seems more likely that in those cases in which gangrene ensued vascular occlusion was the result of arterial thrombosis superimposed on spasm rather than the outcome of increased coagulability of the blood.
Vascular occlusion by emboli is unlikely in the absence of any discoverable predisposing lesion. In no case was there evidence of large-vessel or cardiac disease which might have given rise to emboli. It would also be difficult to explain the symmetrical and bilateral cases on the basis of embolism. There was no history of ergotism, and none of the patients had received drugs with vasoconstrictor effects such as methysergide. Cryoglobulinaemia, a rare condition, may lead to intolerance of cold, peripheral gangrene, and allergic phenomena (Mackay et al., 1956 ). These abnormal globulins can occur in multiple Digital Ischaemia-Hawley et al. myeloma, lymphoma, and occasionally in other aignt disease. It is of interest-that in the case of Domz and Chapman (1961) resection of the tumour led to a fall in the level of circulating cryoglobulins. The level, however, remained high and the cryoglobulinaemia could have been due to the coexisting myelofibrosis. Waldenstrom (1961) found that in 276 unselected cases of macroglobulinaemia 10 suffered from malignant disease. He concluded that the finding of macroglobulins in any patient should warrant further investigation to exclude neoplasm. Bohrod (1957) thought that cryoglobulinaemia, which can occur together with plasmacytosis and urticaria, represented an immunity reaction between tumour and host. In our cases cryoglobulins were looked for in all patients except Case 1, and in her case the electrophoretic strip was normal. They were found to be present only in Case 6, who suffered from Hodgkin's disease.
On the basis of the six cases described above it is suggested that malignant disease may give rise to digital ischaemia, and this may be the presenting or the only symptom. How this occurs is a matter for speculation. The incidence of " Raynaud's disease " in the older age groups of the general population is not known. It is possible that the occurrence of attacks of blue and numb fingers in association with malignant disease was coincidental in cases 3 and 5. The presentation in the remaining four cases, in which necrosis was an early feature and the onset more or less sudden, is unusual enough to suggest a more than fortuitous relationship. All of these patients with the exception of the case of Hodgkin's disease died within 18 months of the onset of the ischaemic changes. In some the malignancy remained undiagnosed until the patient's death and in others was advanced when eventually discovered. Patients who present with digital ischaemia, often loosely termed " Raynaud's disease," in whom the accepted causes have been excluded, deserve the fullest investigation in an attempt to discover an occult neoplasm.
The variety of neoplasms described in our series would suggest that the search must be wide and may even necessitate laparotomy in certain cases. If thorough investigation proves negative a careful follow-up should be undertaken. In two further cases not described in this series, the patients presented with digital ischaemia and remained undiagnosed despite the fulest investigation. They were well at nine months and three eas respectively from the onset of their symptoms. In such cases a careful follow-up should always be undertaken. If the possibility of occult neoplasm as a cause of digital ischaemia is kept in mind diagnosis may be hastened and radical treatment made possible. Summary Sixg cases are described suggesting an association between digital ischaemia and maignant disease. They were a group of middle-aged women who either presented with atypical Raynaud's phenomenon or in whom this was a prominent feature. The symptoms were of sudden onset, bilateral in five cases, and in four rapidly progressed to gangrene. None of the commonly accepted causes of digital ischaemia was present. On investigation three patients were found to have a primary carcinoma of the maxillary antrum, kidney, and ovary, respectively; one patient had primary carcinomata of both the colon and corpus uteri, and in another the origin was not established but was probably the ovary or pancreas; the remaining patient was suffering from Hodgkin's disease. All of the patients with the exception of the last died within 18 months of the onset of the ischaeuic changes. In some the malignancy remained undiagnosed until the patients death and in others was advanced when -eventually discovered. It is suggested that malignant disease may give rise to digital ischaemia and that it may be the presenting or only symptom. Patients who suddenly develop " Raynaud's disease " in whom the accepted causes have been excluded deserve the fullest investigation in an attempt to discover an occult neoplasm.
